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1. H. Kostadinov and N. Manev, On Integer Code Correcting Single
Error of Type (-1,1,2), Proc of Seventh Int. Workshop on Optimal Codes and
Related Topics, 2013, 134-139

Abstract: The asymmetric limited-magnitude error correcting codes
can be used to speed up the writing process to flash devices (memory write
is referred to as programming in the flash literature). Asymmetric errors
in flash memories are very common. However, there are cases in which the
possible error type includes both a symmetric and an asymmetric error. For
example, let us have a flash memory with n voltage levels and we should
increase the voltage level of a cell with current level ¢ — 1 by one (which is
an usual situation when programming a flash memory). In such a case the
most common error we could have is overcharging the cell (increasing the
level with at least 2, or to charge it less than is needed, i.e. after charging
the cell stays at level ¢t — 1. Hence, that kind of error is a combination of the
symmetric error (£1) and the asymmetric error (2,3, ... ,n). In this paper we
investigate the problem of finding suitable error correcting codes capable of
correcting such an error. To do that we are going to use integer codes, which
are designed to correct specific type of errors, in contrast to the traditional
codes.



Pesrome: Acumerpuunnre KozoBe 3a KOPHTHpaHe HA IPEIIKH MOTAT A3
Ce M3MOJI3BAT 32 yCKOPsIBaHe Ha NPOIeca Ha 3amuc Ha ¢uam yerpoiicTsa (B
JITepaTypaTa 3alUChT B TAMETTa Ce HapH4a IPOrpaMHpaHe BbB hial ma-
MeTTa). ACHMETPUYHHATE TPEeIIKH BbB (JIall IaMeTUTe ca MHOro uectH. Vuva
C/TydaH, B KOUTO Bb3MOXKHHUAT THUII I'PENIKa BKIIOYBA KAKTO CHMETPUYHA, Ta-
Ka I acuMeTpu4Ha rpemka. Hanpumep, neka mvame duam mamer ¢ n Huba
Ha HallpeKeHHe W TpAOdBa Ja yBeJUYUM HHUBOTO Ha HAIIPEKEHHE HA KJETKA C
TeKyIIo HUBO ¢ — 1 ¢ enHo (Koero e ofHyaliHA CHTYaIHs MPH IPOrpPaMApPAHe
Ha duam namer). B taxbs CIy4ail Hali-yecTaTa TpEINKa, KOATO MOXKEM Ja
uMaMe, e TpesapekjaHe Ha KJIeTKaTa (yBelmyaBaHe Ha HHBOTO C MOHE 2)
UJIH 3aperKIaHe M0-MaJIKO OT HeOOXOAMMOTO, T.e. CJIeJ 3aperKIaHe KJIeTKATa
ocTaBa Ha HUBO ¢ — 1. Clie0BaTeIHO, BUABT Ha IPEIIKATA € KOMOUHAIUS OT
cumerpudHa rpemka (+1) u acumerpmuna rpemxa (2,3,...,n). B tasu cra-
THSA HUE H3CIeABaMe Npobiema ¢ HAMUPAHETO Ha NOJIXOIANIN KOZOBE BbPXY
OPBCTEH OT LEJH YHUCJIA 0 MOMYJ M, CHOCOOHH Ja KOPUTHPAT TAKbHB BHI
IPEIIKH.

2. H. Kostadinov and N. L. Manev, On the Probability of Error for
Triangular Quadrature Amplitude Modulation, Electronic Notes in Discrete
Mathematics, 2017, 127-132.

Abstract: Recently, the triangular quadrature amplitude modulation
(TQAM) was proposed. In TQAM constellation the signal points are vertexes
of a lattice of equilateral triangles and the constellation is symmetric with
respect to the origin. The comparison of TQAM with square quadrature
amplitude modulation (SQAM) given in shows that the former is more power
efficient while preserves the low detection complexity of the latter.

In this article we compute the exact value of error probability per symbol
(SER) for triangular quadrature amplitude modulation (TQAM) scheme in
the case of AWGN channel. The results show that the exact value of SER
follows the behavior of the known upper bound. Hence a simple modification
of the upper bound can be used in practice for evaluating the SER.

Pestome: Ilpes nociteauure rogumu Geme mpejiozxKena TpUbIbIHA KBa/I-
patypna ammmuryana Moxynamus (TQAM) karo anrtepmaTnBa Ha Tpaju-
IMOHHATa KBaJpaTypHa aMIuuTyAHa Momynanus (SQAM). B cwb3sesmmero
TQAM curnanunre TOYKH ca BHPXOBE HA PENIETKA OT PaBHOCTPAHHHU TPU'b-
I'BJIHALN 1 Cb3Be3ueTo e cumerpuyno. Cpasuennero na TQAM cve SQAM
[I0Ka3Ba, 4Je II'bPBaTa € MO-eHepruifHo e>eKTUBHA M MOMKE 14 Ce M3MOJI3BA
BMecTo SQAM 3a Momy/nupaHe HA CUTHAJIH.



B Ta3u cTaTHs HHEe W3YHCJIsABaMe TOYHATA CTOHHOCT Ha BEPOATHOCITA 34
rpemka Ha cumBoa (SER) 3a KOMyHHKAIMOHHA CXeMa Ha TQAM B ciayyait
Ha raycoB KaHaJl. Pe3ysTaTuTe MoKa3Bar, 4e TOYHATa CTOHHOCT Ha SER caen-
Ba M3BecTHATA ropHa rpanuua. CiezoBaTeTHO MOZXKe Ja Ce H3II0JI3Ba MaJIKa
MonnduKanus Ha FOPHATa TPaHUIA 3a OICHKA Ha SER.

3. H. Kostadinov L. Kraleva and N. L. Manev, New Bounds for Probability
of Error of Coded and Uncoded TQAM in AWGN Channel, Studies in
Computational Intelligence, 2017, 75-85.

Abstract: In this paper we investigate the performance of coded modulation
scheme based on the application of integer codes to triangular quadrature
amplitude modulation (TQAM). An upper and a lower bounds for symbol
error probability (SER) in the case of AWGN channel are derived. These
bounds are so closed that it makes the calculation of the exact value of SER
unnecessary in practice.

Pesrome: B Tasu craTus uscieiBaMe epeKTUBHOCTTa Ha KOJOBa MOJY-
namus, 6a3HpaHa Ha MpHUJIAraHe Ha KOJOBe BbPXY IPBCTEH OT eI HC/Ia 110
MOZLYJI T K'bM TPUbI'bJIHA KBAIPATYPHO aMILTHTY/IHA MOZYJIAIHS. [Tosty4yenu
ca TOpHA I JOJHA PAHMIQ 33 BEPOATHOCTTA 3a I'PENIKa Ha CHMBOI (SER) B
raycoB KanasI. Te3H IDaHMIH Ca TOIKOBA OJIM3KH, Y€ NPaBAT U3IHCIABAHETO
Ha TouyHaTa croifHocT Ha SER HeHyXKHO Ha MPAKTHUKA.

4. H. Kostadinov and N. L. Manev, Symbol and Bit Error Probability
for Coded TQAM in AWGN Channel, Procedia Computer Science, 108, 2017,
2110-2118.

Abstract: In this paper the performance of coded modulation scheme
based on the application of integer codes to triangular quadrature amplitude
modulation (TQAM) with 2°™ points constellation is investigated. A method
of calculating the exact value of symbol error rate over AWGN channel in
the case of TQAM combined with encoding by integer codes is described.
Computation of error probability in the coded case is much more difficult
because of more complex forms and in a sense uncertainties of decision
regions. It is demonstrated that in the coded case computer simulation 1is
a very good alternative. The results of simulations (symbol and bit error
probabilities) in the case of coded 16, 64, and 256-TQAM simulations are
graphically presented.

Pestome: B Tasu craTus ce u3cjiesa epeKTUBHOCTTAa Ha KOJUpaHa MO-
Jy/AlOHHA cXeMa, 6a3upaHa Ha MPUIAraHeTo Ha KOJoBe BbPXY NPBCTEH 0T
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eI YuCIa 10 Moays1 m komose KbM TQAM monynanus B cbeBesmue or 227
ToukH. [IpescraBen e MeTox 3a U3YNC/IsIBAHE HA TOYHATA CTOMHOCT HA TPEIl-
Ka Ha CUMBOJI B HEKOJMPaHHUA C/Iydail B raycoB KaHaJ, n3nonaspaiika TQAM,
KOMOMHUPAH C KOAUPaHe YPe3 KOAOBE BbPXY MPBCTEH OT LEIH YHUCJIa 10 MO-
Ayn m. VI34ucisBaHeTo Ha BEPOATHOCTTA 33 IPENIKA B KOAUPAHUS CIydail
€ MHOI'O II0-TPY/AHO NOPaJH MO-CJA0KHUTEe (POPMH HA BEPOATHOCTHHUTE PEIHO-
uu. [lokassame, 4e B KOXUpaHuUst CIydail KOMIIOTHPHATA CUMYJIALHS € MHOTO
nobpa anrepHarusa. Pesyntarnre or cumynamuure (BepOSTHOCTH 3a IPEIIKA
Ha CHMBOJI ¥ GHT) B c/Iydail Ha Kopupanu 16, 64 u 256-TQAM cuMysanuu ca
IPeACTaBeHU C rpaduKi.

5. H. Kostadinov and N. L. Manev, Integer Codes for Flash Memories,
Studies in Computational Intelligence , 2018, 91-99.

Abstract: In this work we present two new constructions of single
error correctable integer codes designed for an application in a flash memory.
Moreover, we will give the exact form of the check matrix for those codes. For
some parameters, the obtained codes are optimal. The decoding complexity
is linear, regarding to the code length, and can be used a look-up table to
decode them. All these advantages of integer codes makes them very suitable
for their usage in the practice. One can see that we only consider the case
of single error and small magnitude. Actually, it is very difficult to obtain
theoretical results for multiple errors and higher magnitude.

Pestome: B rasu craTus npencraBsiMe ABe HOBH KOHCTPYKLHH Ha KOJIO-
Be BBPXY MPBCTEH OT LEJH IUCIA IO MOILYJI M C Bb3MOYKHOCT 33 KOPUTHPAHE
Ha e/lHa I'PEINKa, NpeJHa3HauYeHN 3a NPUJIOoKeHue BbB duam navern. Ocsen
ToBa Jnedunnpame ToynaTa GopMa HA NPOBEPOYHATA MATPULA HA TE3U KO-
J0Be. 3a HSKOU ITapaMeTpH MOJYIeHHTe KOJO0Be ca onTuMaann. CIoKHOCTTA
Ha JIEKOAMPAHETO € JIMHEeHHa 110 OTHOIIEHNEe Ha JbJKHHATA HA KOJa. Beuukn
Te3H MPeAUMCTBA Ha NPEJCTABeHHTE KOJOBE I'U NPABAT MHOTO IIOAXO/ISIIH 34
HU3II0JI3BAHETO UM B NpakTukara. KakTo Moxke Ja ce BUAM OT pesysraTure,
Pa3rJie/Ial e caMo CJiydas Ha KOJ HONPABSII €Ha I'PeIIKa. BCbIHOCT € MHO-
o TPYJHO Jia Ce IOJIy4aT TeOPeTHYHU PE3YJITATH 32 KOJOBEe KOPHIHPAIH JBe
WJIM TI0BEYe I'PENIKH.

6. H. Kostadinov and N. L. Manev, On Digital Watermarking for Audio
Signals, Studies in Computational Intelligence , 2019, 231-243.

Abstract: In this paper we investigate the possibility of embedding
watermarks robust against compression in musical audio files. The process of
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embedding and retrieving awatermark can be regarded as a binary communication
channel. We investigate its statistic to give recommendation how to choose
the embedding parameters and what error correcting codes to be used. The
investigation covers the case of AAC and MP3 compression. The described
method of embedding is based on a combination of keydependable dither
modulation and Haar wavelet transform. We analyze the whole process for
its embedding capacitate and robustness. A practical method for choosing
the embedding parameters is proposed.

Pesrome: B Ta3um craTusa Hue M3CjieBaMe Bb3MOXKHOCTTA 33 BrPazKIa-
He Ha BOJHHU 3HAIM, YCTOIYMBY Ha KOMIIPECHUs, B My3HKaJIHU ayauo ¢daitiose.
[IponechT Ha BrpazkJaHe U H3BJIMYaHE HA BOAEH 3HAK MOXKe [la Ce pasriiex/a
KATO JIBOMYEH KOMYHHKAIMOHEH KaHaJ. Hue mpoy4ysaMe HeropaTa CTaTUCTH-
Ka ¢ IeJ1 Ja u3bepeM mapamMeTpH 3a BrpazkJaHe i KOPUIHPAILU KOJIOBe, KOUTO
na ce u3nos3sart. M3cieqBanero obxpamia ciiydast Ha AAC u MP3 xommpecus.
ONUCAHUST METON HA BrpasKIaHe Ha BOJEH 3HAK Ce OCHOBaBa Ha KOMOMHA-
st OT 3aBHCEIIA OT KJI0Ya JUTHD MOLYJIAlus U yeifjier TpaHcdopMarms
na Haar. IIpensioxken e MpakTHYECKH MeTOJ 3a u300p Ha mapaMeTpuTe 3a
BrpaKIaHe.

7. B. Tsvetkov and H. Kostadinov, DLT Smart Contract Platforms for
Software Lifecycle Management, Proceedings of AMiTaNS’19, 2164 , 2019,
120015.

Abstract: After its introduction the smart contract platforms got practical
use when they become key part of the Ethereum public blockchain and
defined the concept of distributed applications (dApps). Smart contract platforms,
based on distributed ledger technologies (DLT), are used in various industries
such as banking, government and law, healthcare, insurance, and transportation.
One area of a DLT and smart contracts could also be used is the area of
the software lifecycle management (SLM). Complex SLM procedures involve
many parties such as customer, software provider, technical and business
consultants, auditors, hardware providers, third party software vendors, and
others. In this paper we investigate the applicability of DLT-based smart
contract platforms to support multi-party SLM processes for complex customer
systems, components of which are running on premise, in the cloud and on
edge devices.

Pesrome: Cuen BbBexkIaHeTo cu miaarGOPMUTE 3a MHTEJIMTEHTHU J0-
roBOpH CTaHAXa KJIOYOBA YacT OT obmrecTBeHocTTa Ha ETepuym OJtoKueitH
u gedpuHEpaxa KOHIENIHUATA 32 Pa3lpe/iesIeHH IPUJIOZKEeHUS (dApps). ILrar-
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dopmuTe 38 MHTEJUTEHTHH JOrOBOPH, Oa3UPAHU HA TEXHOJIOIHH 33 Paslpee-
sen peructbp (DLT), ce u3nonssar B pa3indnu HHIYCTPUU KaTo GaHKUpaHe,
IIPaBo, 3paBeona3BaHe, 3acTpaxoBane u Tpancnopt. DLT u uareuresTHuTE
JIOTOBOPHU C'BIIO MOKE Ja Ce M3IMOJI3BAT M B 00JIACTTA HA YIPABJIEHHETO Ha
JKU3HeHUs! UKbJ Ha codryepa (SLM). Crnoxuure SLM npouemypu BKIIOY-
BAT PA3/IMYHU CTPAHU KATO KJIMEHT, JOCTABYUK Ha COPTyep, TeXHUICCKH U
Gu3Hec KOHCYJITAaHTH, OZUTOPH, TOCTABYHUIU HA Xap/Ayep, JOCTABYHUIIM Ha CO(-
Tyep OT TPeTU CTpaHu U Apyru. B Tasm cratus uscieapame npHIOKHUMOCTTA,
Ha 6azupanu Ha DLT mnardopmu 3a HHTEIUTeHTHU JOTOBOPH 33 IOAAPbK-
kKa Ha MHOrocrpanuu SLM mpouecu 3a C/I0XKHU KJIMEHTCKH CUCTEMHU, YUUTO
KOMIIOHEHTH PaboTdaT HA MSCTO, B 00JIaKa U HA KpallHU yCTpOicTBa.

8. B. Tsvetkov, J. Jeliazkov and H. Kostadinov, Modern Software Lifecycle
Management leveraging the power of Blockchain, Proceedings of 17th International
workshop on Algebraic and Combinatorial Coding Theory, 2020, 145-149.

Abstract: SLM processes are covering the initial setup, technical and
business configuration and ongoing maintenance of software systems that
often consist of many cloud services, on-premise servers, and/or edge devices,
spread on many geographical locations. In SLM there are many participants
that should communicate each other to achieve common goal, for example the
software provisioning. In case something wrong happens in their communication,
it is very hard to prove what is the reason and which party failed to deliver,
since the environment is complex and the protocols of responsibilities are
not bound to the software dependencies. The purpose of this paper is to
demonstrate how DLT-based smart contract platforms supports SLM processes
for complex business systems where various participants are involved.

Pesrome: IIponecure Ha SLM obxBamar mbpBoHaYaIHA HACTPOHKA, TeX-
HUYecKa 1 Ou3Hec KOH(MUIYpalus U TeKyIIa HOAAPbKKA Ha COPTYEePHH CHC-
TeMH, KOUTO YeCTO Ce ChCTOSAT OT MHOTO OOJIAYHU YCJIYTH, JOKAJIHHE ChPBbPU
¥/Wu KpailHu yCTPOHCTBA, Pa3npbCHATH Ha MHOTO TeorpadCKu MeCTOIIOJIO-
»kenusg. B SLM uma MHOro y4acTHHIH, KOUTO TPAOBA Ja KOMYHHKHPAT II0-
MeXKJIy CH, 3a Ja IIOCTHTHAT eJlHa O0INa IeJ, HAIPUMED 33 IPEJOCTABSIHETO
Ha codryep. B ciayuyail, ue Hemo HepeaHO ce CIyYd B TAXHATA KOMYHHUKAIHA,
e MHOTO TPYJHO Ja ce JOKake KaKBa e IPUYMHATA U KO CTpaHa He e yCIs-
Jla J1a I0CTaBH JajeH codTyep, Thil KATO CPeJaTa € CJOXKHA U IPOTOKOJIHTE
3a OTTOBOPHOCTHU He ca 00BBbP3aHM CbC codryepHuTe 3aBucumoctu. Llesra
Ha TOBa U3CJeJBaHe e Ja JeMOHCTpupa Kak Oaszupanure Ha DLT mmardop-
MH 32 HHTeJIUTeHTHH JOroBopHu moaabpzkar SLM mponecu 3a cao:kHU 6u3HeC
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CHCTE€MHU, B KOUTO y4acCTBAT Pa3JIUIHU yIaCTHUILH.

9. J. Jeliazkov, B. Tsvetkov and H. Kostadinov, Research Incentivization
based on Smart Contract Platform, SProceedings of 17th International workshop
on Algebraic and Combinatorial Coding Theory, 2020, 77-82.

Abstract: The boom of public blockchains and smart contract platforms
opened new approaches to solve existing issues. These new approaches addressed
successfully some weaknesses of previ-ous processes and created some new
classes of problems that need solutions. In this paper we explore distributed
system based on smart contract platform with a low-entry barrier designed
for direct incentivization of results of scientific research. The proposed system
relies on transparent interactions between organizations and individual scientist
defining hard computational problems with others that are willing to invest
time and efforts searching for computational solutions.

Pestome: Bywmbr Ha myGimanute 610K4eiinu miardopmu u miatdopmu-
Te 33 HHTEJUTeHTHHU JOTOBOPH OTBOPU HOBH IOJXO/M 3a PelIaBaHe Ha ChIIec-
TByBan npobiemu. Te3u HOBU MOAXOU 3 PeCHpaxa yCHeIIHO HAKOH caaboc-
TH HA [PE/UIIHA IPOIECH U Ch3/a/0Xa HIKOH HOBH KJIaCOBE POGJIeMH, KOHTO
ce Hy»KJafT OT pelleHus. B Ta3u cTaTusa Hue U3cjieBaMe pasnpeseseHa Cuc-
reMa, 6asupaHa Ha mIaTdOpMa 33 UHTEJHIeHTHH JOrOBODH IpeJHa3HaueHa
3a JUPEKTHO CTUMYJIMDaHe Ha Pe3yJITaTure OT HaydHH u3cienpanud. lIpex-
JIOYKEHATA CHCTeMa pa3dyuTa Ha MPO3PAYHU B3aUMOAEHCTBUSA MeZXKIy OpraHH-
3a0Ud U OTAEJHU yYeHH, KOUTO JKeJAsT Ja PeulaT CJIOKHH H3IUCIUTETHH
3a0a9H.

10. B. Tsvetkov and H. Kostadinov, Using DLT in Software Lifecycle
Management, Studies in Computational Intelligence, 961, 2021, 393-404.

Abstract: Motivated by the challenging business requirements in the
area of software lifecycle management (SLM) we describe a system that is
based on the use of distributed ledger technology (DLT) to address some
of existing issues. DLTs and blockchain in particular allows industries to
utilize distributed peer-to-peer networks where non-fully-trusting members
may interact with each other without relying on the assistance of a trusted
3rd party. These interactions are kept verifiable and auditable both from
the participants in the process and external players. One unexploited use of
blockchain is in the area of SLM. Here providers of software products and
services could benefit of some natural DLT properties. First: Establishing
secure communications between non-fully trusted participants of the SLM



processes and reducing the risks from malicious code reaching customer
sites and their productive systems. Second: It would allow sharing of SLM
resources and services between involved parties thus greatly improving the
overall interaction costs required for complex multi-party procedures. Third:
The system would allow better time and resource prediction for upcoming
SLM procedures by keeping history execution data from previous runs of the
same or similar procedures.

Pe3rome: MoTuBupaHu OT Ipeau3BUKATETHUTE OM3HEC M3UCKBAHUS B
B 00J1aCTTa Ha yIPaBJIEHHETO Ha YKU3HEHHs LUK Ha codryepa (SLM) uue
IpeJICTaBsIMe CUCTEMA, KOSITO Ce OCHOBaBa HA U3IIOJI3BAHETO HA TEXHOJIOIMATA
3a pasmnpeznesen peructbp (DLT) 3a agpecupane Ha HAKOM OT ChHINECTBYBa-
mure npobsaemu. DLT u mo-crernuasizo 610K4eiiH, M03B0JIIBAT HA WHYCTPHU-
UTe Ja M3M0J3BAT PA3MpPEeIeHN peer-to-peer Mpeku, K'bIeTO yYaCTHUIUTE,
KOUTO HE C€ JOBEPSBAT HAII'BJIHO €IUH Ha JAPYT, MOTAT Ja B3aUMOJEHCTBAT
oMexKay cu, 6e3 Ja pa3dyuTar Ha MOMOIINTA Ha JO0BEPEHa TpeTa cTpaHa. Te-
3U B3aMMOJEHCTBUS MOraT na ObJaT MPOBEPSBAHU M OJUTHPAHU KAKTO OT
YYaCTHHUIIUTE B MPOIECA, TaKa M OT BbHIIHU YYACTHUIM. EaHO Heusciaemsa-
HO mpuiIoxkeHue Ha Osokueitn e B obnacrra Ha SLM. Tyk mocraBumnum Ha
codTyep U YCIYyTH MOTaT Ja Ce BB3MOA3BAT OT HAKou mpemaumcTBa Ha DLT,
KaTO YCTAHOBSIBAHE HA CUT'YPHHU KOMYHUKAIIMH MEKY HEHAII'bJIHO HAJICKIHH
y4acTHUIM B mporecure Ha SLM u HamassiBaHe HA PUCKOBETE OT JOCTHIaHe
Ha 3JIOBPEJEH KO JI0 CaifiToBeTe Ha KJIMUEHTUTE W TEXHUTE IPOIYKTOBU CHC-
TeMHd, KaKTo u crnomessae Ha SLM pecypcu u yciayru Mexkiy ydacTBalluTe
CTpaHHU.

11. Ts. Tsokov and H. Kostadinov, System for Monitoring and Control of
Vehicle’s Carbon Emissions Using Embedded Hardwares and Cloud Applications,
Lecture Notes in Computer Science, 12632, 2021, 564-577.

Abstract: Today, the electronic devices such as sensors and actuators,
forming the Internet of Things (IoT) are presented naturally in the people’s
day to day life. Billions of devices are sensing and acting upon the physical
world and exchange information. All major industries like transportation,
manufacturing, healthcare, agriculture, etc. adopt IoT solutions. Not only
people and industry are affected in a positive way by IoT, but also the nature
and environment. The [oT is recognized as a key lever in the urge to save
the climate. It has a major potential in reducing air carbon emissions and
pollution. Taking into account the promising sectors of IoT application, this
paper proposes a solution for monitoring and control of carbon emissions
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from vehicles. It consists of hardware device that ingests data related to
vehicles’ carbon emissions and cloud based services for data storage, analysis
and representation. It controls the carbon emissions via notifications and
vehicle’s power restrictions.

Pesiome: [lnec eeKTpOHHHTE yCTPOMCTBA KATO CEH30PH H MEXaHH3MH,
dbopmupanu Nnrepuer Ha nemara (I0T) ca mupoko npeacrasenu B exKeT-
HEBHETO Ha Xopara. Munmapau ycrpoiicTsa B HaIUs CBAT OOMEHAT HIKAKBA
urdopmanus. Bendku rosemn mHAyCTpUE KAaTO TPAHCIOPT, MPOH3BOICTEO,
3/IpaBeoIa3BaHe, CeJICKO CTONAHCTBO U T.H. npusarat IoT pemrenus. He camo
XopaTa M MHIycTpusATa ca 3acernatu oT [oT, Ho cbmo Taka u mpupoxara u
OxonHaTa cpefa. VIHTepHET Ha HemaTa e MPU3HAT 3a BayKHA YACT B CTPEMe-
’Ka 3a CracsBaHe Ha KauUMaTa. To# MMa roJissM MOTEHINAJ 33 HAaMAaJIgBaHe Ha
BBIVIEDOJTHUTE €MHCHH U 3aMbPCABAaHETO Ha Bb3ayxa. KaTo ce B3emar mpe-
BIJI o0ellaBalluTe CeKTOPH Ha npuioxkenue Ha 10T, Tasu crartus mpemtara
PEIIeHne 38 MOHUTOPHHT U KOHTPOJI Ha BBIVIEPOAHHTE eMHCHH OT HPEBO3HH-
Te cpefcTBa. To ce ¢bCTOU OT Xap/yepHO yCTPOHCTBO, KOETO IpHeMa JaHHH,
CBBP3aHH C BBIJIEPOJHUTE EMUCHU Ha TPEBO3HHUTE CPEACTBA, U OOTAYHU yCIy-
TH 3a CbXpaHeHHe U ru aHanusupa. CbIio taxa, TOif KOHTPOJIUPA BBIIEPO/I-
HUTE eMHCUHU YPe3 U3BECTHs U OTPAHUYEHUS HA MOIIHOCTTA HA aBTOMOOUJIA.

12. H. Kostadinov and N. Manev, Integer codes correcting asymmetric
errors in nand flash memory, Mathemetics , Vol. 9(11), 2021, 1269.

Abstract: Memory devices based on floating-gate transistor have recently
become dominant technology for non-volatile storage devices like USB flash
drives, memory cards, solid-state disks, etc. In contrast to many communication
channels, the errors observed in flash memory device use are not random but
of special, mainly asymmetric, type. Integer codes which have proved their
efficiency in many cases with asymmetric errors can be applied successfully
to flash memory devices, too. This paper presents a new construction and
integer codes over a ring of integers modulo A = 2" + 1 capable of correcting
single errors of type (1,2),(+1,%2), or (1,2,3) that are typical for flash
memory devices. The parity-check matrices of the codes are listed for n < 10.

Pesrome: VYcrpoiicTsara ¢ mamer, 6asupaH# Ha TPAH3HCTOPH, CTAHAXA
JOMUHHPAIa TeXHOJIOTHS 32 €HePrOHE3aBHCHMH YCTPOHCTBA 33 CbXPAaHEHUEe
kato USB duram ycrpoiicrsa, KapTu ¢ mamMeT, TBBbPIOTEIHE JUCKOBE U T.H. 3a
Pa3JInKa OT MHOI'O KOMYHHKAI[MOHHU KaHAJH, I'PEIIKUTE, HAOIIOAABAHU IIPH
H3II0JI3BAHETO Ha YCTPOHCTBa ¢ (byamm maMer, He ca CIydaifHH, a OT CIeIH-
aJleH, OCHOBHO acuMerpuyeH Tuil. KomoBere BbpXy IpPbCTEH OT IEIH YHCIIA
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0 MOJLYJI M, JOKA3aJIu CBOATA e(peKTUBHOCT B MHOI'O CJIyUYan ¢ aCHMETPUYHH
IPEelIKH, MOraT Ja Ce MPWJIOXKAT YCIENIHO W KbM yCTpoiicTBa ¢ duamr na-
Mer. Tasu crarus mpeacTaBsd HOBAa KOHCTDYKIMS Ha KOJOBE BbPXY NPbCTEH
oT meau yuciaa mo moaya A = 2" + 1, cnocoOHM 1a KOPUTHPAT €IMHUYHU
rpemku ot Tun (1,2), (£1, £2) unu (1,2,3), xouto ca THIHIHH 3a dJanr na-
MeT ycTpoiicTBaTa. IIpescTaBeHn ca MPOBEPOYHHUTE MATPHUIUTE HA KOJOBETE
3a n < 10.

13. H. Kostadinov and N. L. Manev, New Integer Coded Hexagonal
QAM Schemes and Their Performance in AWGN Channel, Studies in
Computational Intelligence , 1076, 2023, 100-110.

Abstract: Six coded modulation schemes based on integer codes for
HQAM constellations with 16, 32, 64, 128, and 256 points are proposed.
Their performance in the case of communication through AWGN channel
have been studied. The presented results include comparisons in graphical
form between probabilities for error per signal point (SER) in coded and
uncoded case as well as probabilities for error per bit (BER) in the same
cases.

Pesrome: B rasu cratus ca pasniefaHu MeCT KOAUPAHU MOILYJIANNOHHH
cxeMH, Oasupanu Ha nejoducaexu komose 32 HQAM cw3Besaus c 16, 32, 64,
128 u 256 Touku. I3cinenBana e Taxuara pabora B caydail HA KOMYHUKAIHO-
Hen AWGN kanaz. ITpeacraBeHnTe pe3ysiTaTy BKJIIOYBAT CPABHEHUS MEYKLY
BEPOATHOCTHUTE 34 IPENIKa Ha CHUTHAJIHA TOYKA B KOAMPAHUS U HEKOIMPAHUS
cJlydail, KAKTO M BEPOSITHOCTH 3a TpelIKa Ha OUT B CHIMUTE CJIyYaH.

14. H. Kostadinov and N. L. Manev, A General Construction of Integer
Codes Correcting Specific Errors in Binary Communication Channels, Mathematics,
Vol. 11(11), 2023, 2521.

Abstract: Integer codes have been successfully applied to various areas
of communication and computer technology. They demonstrate good performance
in correcting specific kinds of errors. In many cases, the used integer codes are
constructed by computer search. This paper presents an algebraic construction
of integer codes over the ring of integers modulo A = 2™ + 1 capable of
correcting at least up to two bit errors in a single b-byte. Moreover, the
codes can correct some configurations of three or more erroneous bits, but
not all possible ones. The construction is based on the use of cyclotomic
cosets of 2 modulo A.

Pestome: Komosere BbpXy IPBHCTEH OT IEJIU TUCJIA 10 MOIYJ M Ce TPHU-
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JIaraT YCIENIHO B PA3/JHYHH 00/IaCTH Ha KOMYHHUKAIMOHHUTE U KOMIIOThPHH-
Te TexXHOJIOrHH. Te meMoHcTpupar A00pO IpeicTaBsgHe IPH KOPUIHpaHe Ha
crienuUUHN BUAOBE IPEUIKH. B MHOro ciydau Te3u KOJIOBE Ce KOHCTDPYH-
paT upe3 KOMIIOTBPHO Thpcene. Ta3u cTaTus MpeiCTaBs aJreOpuYHa KOHC-
TPYKIUS Ha IEJOUCIEHH KOJOBe BbPXY IPBCTEH OT IeJd MHC/Ia MO MOy
A = 2" + 1, criocobHE J1a KOPUTHPAT JIO IBe OUTOBH I'DEUIKH B eIUH b-6aiT.
OcBeH TOBA, T€3H KOJOBE MOTAT 1a KOPUIHPAT HAKOU KOH(UIYPALHUH OT TPH
WM TIOBede I'PENIHd OuTa, HO He BCUYKH Bb3MOXKHH.

15. Ts. Tsokov and H. Kostadinov, Dynamic network-aware container
allocation in Cloud/Fog computing with mobile nodes, Internet of Things,
Vol. 26, article number 101211, 2024.

Abstract: The massive adoption of movable devices, created a new
use cases such as Internet of Things (IoT), autonomous vehicles, spacecraft
computing, etc. Not only end users, but also computing infrastructures can
change their location. The applications are composed of many interdependent
microservices with specific resource requirements. Latest state of the art in
Cloud/Fog infrastructures is considering only the computational and network
(latency, bandwidth) resources during scheduling of microservices, but in a
static way. The network variability when the nodes are moving in space is
not considered. This leads to increased total latency, hindering the Quality of
Service (QoS) and network costs. This paper proposes a novel technique for
network-aware dynamic allocation of interdependent microservices on moving
infrastructure nodes, applicable in practice. It is composed of a generic MILP
optimization model and implementation in a Cloud /Fog platform. Several
examples with sample Edge-Native application are obtained. The results
show reduction in the total end-to-end network latency compared to the
latest state of the art.

Pestome: MacoBoTo IpueMaHe Ha JBHYKEIIH Ce yCTPOWCTBA Cb3Jake
HOBH CJIy4au Ha yrnoTpeba KaTo HHTEPHET Ha HelaTa (IoT), aBTOHOMHH IIpe-
BO3HIH CPEJCTBA, H3UUCIIEHUs ¢ KocMudecKu Kopabu u T.H. He camo xpaiinure
noTpebuTe M, HO U M3YUCIUTETHUTE UHPPACTPYKTYPH MOraT Aa MPOMEHAT
MECTOIIOJIOYKEeHNeTO CH. [IpUIoKeHHATa Ca ChCTaBeHU OT MHOTO B3aHMO3aBHU-
CHMH MHKDOYCJIYTH CbC CrelubUIHE U3UCKBAHUA 32 PECYPCH. Haii-noBuTe
ABAHTAP/IHH TEXHOJIOTHH B 00/IaKa Pa3IIexKaT CaMO U3IUCTUTETHUTE ¥ MPe-
xoBuTe (3a0aBsHe, YECTOTHA JIGHTA) PECYPCH IO BpeMe Ha IVIaHMDaHe Ha
MHEKDPOYCJIYTH, HO IO CTaTHYeH HauuH. [[pOMEHIMBOCTTA Ha MperKaTa, KOTa-
TO BB3JIATE Ce JBIKAT B IPOCTPAHCTBOTO, HE Ce B3eMa mpeasui. ToBa BOAU
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70 yBeuIeHo 06110 3a6aBsHe, KOETO Bh3MPENATCTBA KaueCTBOTO Ha yCIyraTa
(QoS) u MpezkopuTe pasxomu. Tasu cTaTHs MpeJJara HOBA TEXHUKA 32 Mpe-
JKOBO IMHAMUYHO Pa3lpejiesieHie Ha B3aUMO3aBHCUMH MHKDOYCJIYTH BbPXY
nBEzKeIy ce nHPPACTPYKTYPHH Bb3JHM, IPHIOKHMA Ha MpakTHKa. CbeTon
ce ot 0bmr Mozes 3a ontumu3arusa Ha MILP anroputbm u BHEAPSIBAHETO MY
B o6iauna miardopma. [loydeHn ca HAKOIKO mpuMepa. Pesymrarure mmo-
Ka3BaT HaMAaJIsBaHe Ha OOINATa JIATEHTHOCT HA MpexkaTa OT Kpail 10 Kpail B
CpaBHEHHUE C IIOCJIeJHUTE aBAHTaPAHU TEXHOJOTHH.
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